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(54) IMAGE RECORDER AND ELECTRONIC CAMERA 
(57)Abstract: 

PROBLEM TO BE SOLVED: To attain recording matciiing the cinaracteristics of 
innage data that are hierarchically coded. 

SOLUTION: In the case of recording innage that are hierarchically coded, a 
recording medium access function section 264 writes data to a recording 
medium 24 according to procedures 1) wire of directory entry, 2) data write by 
one cluster, 3) update of FAT and 4) repetition the procedures 2), 3) above by 
taking a feature of hierarchical coding, where an original picture can be 
recovered only with data of low frequency components without the need for all 
data arranged for the recording, into account. Thus, data available for files are 
being increased while being confirmed for each cluster. Thus, even when data 
write is interrupted halfway due to a worn battery 35 or the like, it is possible to 
leave data having so far been written as files, and although the image quality 



may be deteriorated, the original processing can be recovered only with the data 
left as the files. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect 

the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] Image recording equipment characterized by providing a record means 
to be image recording equipment which records the image data by which 
hierarchy coding was carried out on a record medium, and to record repeatedly 
said image data by which hierarchy coding was carried out on said record 
medium while deciding as a file for every cluster of a predetermined unit. 
[Claim 2] The 1st coding means which is image recording equipment which 
records the image data by which hierarchy coding was carried out on a record 
medium, and carries out hierarchy coding of the image data for record. The 2nd 



coding means which encodes the innage data for [ said ] record with other coding 
nnethods other than said hierarchy coding, A record nneans to record the innage 
data encoded by said 1st coding nneans or said 2nd coding nneans on said 
record nnediunn is provided. Said record nneans In recording said innage data by 
which hierarchy coding was carried out on said record nnedium with said 1st 
coding nneans Said innage data by which hierarchy coding was carried out is 
repeatedly recorded on said record nnedium, deciding as a file for every cluster 
of a predetermined unit. Image recording equipment characterized by what the 
image data of the whole encoded by said 2nd coding means is decided as a file, 
and it records on said record medium in recording the image data encoded by 
said 2nd coding means on said record medium. 

[Claim 3] Based on the remaining capacity of the cell used as a power source of 
said image recording equipment, and the threshold set up beforehand, it detects 
whether said cell is in a condition [ exhausting ]. A **** condition detection means 
to output a predetermined alarm signal when it is detected that said cell is in a 
condition [ exhausting ], Image recording equipment according to claim 2 
characterized by providing further a means to change the value of said threshold, 
according to using said 1st and 2nd which coding means the image data for 
[ said ] record is encoded. 

[Claim 4] A **** condition detection means to output a predetermined alarm 



signal when it detects whether said cell is in a condition [ exhausting ] based on 
the rennaining capacity of the cell used as a power source of said innage 
recording equipnnent and it is detected that said cell is in a condition 
[ exhausting ], Innage recording equipnnent according to clainn 2 characterized by 
providing further a nneans to change the activation timing of detection actuation 
of said **** condition detection nneans, according to using said 1st and 2nd 
which coding nneans the innage data for [ said ] record is encoded. 
[Clainn 5] Electronic cannera equipment which is electronic camera equipment 
which photos a photographic subject image using an image sensor, carries out 
hierarchy coding of the image data obtained by the photography, and is used as 
a record medium, and is characterized by providing claim 1 thru/or the image 
recording equipment of four given in any 1 term. 



DETAILED DESCRIPTION 



[Detailed Description of tine Invention] 

[0001] 

[Field of the Invention] This invention relates to the innage recording equipment 
which records image data on a record medium, and the electronic camera 
equipment using the image recording equipment. 
[0002] 

[Description of the Prior Art] Generally, in an electronic camera, the image data 
of the photographic subject acquired by photography is recorded on record 
media, such as a memory card, as a file. Since the memory capacity of a record 
medium is limited, after image data compresses, usually it records from the 
purpose which increases the number of sheets by the electronic camera which 
can be photoed. As a picture compression method by which current use is 
carried out, the picture compression method using DCT (Discrete Cosine 
Transform) is in use so that it may be represented by JPEG (Joint Photographic 
Coding Experts Group). DCT is a method which divides the whole image into the 
small block of 8x8 etc. pixels etc., and carries out orthogonal transformation in 
each block unit. The amount of data can be reduced by giving quantization and 
variable length coding for every block changed into the frequency by orthogonal 
transformation. 



[0003] By the way, recently, the picture compression nnethod using wavelet 
transfornn (wavelet transfornn) is beginning to attract attention as a new picture 
connpression nnethod replaced with DCT. The picture connpression nnethod using 
wavelet transfornn divides innage data for every frequency connponent, encodes, 
is a hierarchy coding method of obtaining two or more image information from 
which resolution differs by this, and can obtain systematically the image 
information of a low resolution, standard resolution, and high resolution. Since it 
is coding for every frequency component, no coded data of frequency 
components can be used, but ** can also restore an image only for the low 
resolution information by the side of low-pass [ of a frequency component / low ]. 
That is, it will become lossless compression, if the image information of a 
perimeter wave number region is used without omitting while the amount of data 
is reducible by omitting the high resolution information by the side of a high 
region. Moreover, the picture compression method using wavelet transform also 
has the merit that a block noise and a mosquito noise can be reduced, on the 
property compared with the picture compression method by DCT. The picture 
compression method using such wavelet transform is a thing under specification 
decision as current and JPEG2000, and early use of JPEG2000 is desired also 
in the electronic camera. 

[0004] 



[Problenn(s) to be Solved by the Invention] However, the write-in sequence of the 
innage data used with the conventional electronic cannera cannot fully harness 
the property of a picture connpression nnethod of having used wavelet transfornn. 
[0005] That is, in the fornner, when recording the connpressed innage data on a 
record mediunn as a file, the following write-in sequence is used. 
[0006] (1) Write in the directory entry which is the file nnanagennent infornnation 
on the innage data which carried out (3) records which update the file control 
table (FAT) for managing relation of data in the nnanagennent data unit called (2) 
clusters which write in all the compressed image data. Writing in a directory entry 
finally and deciding [ which is decided so that the recorded image data can be 
used as a file ] a file in this way Even if writing is interrupted on the way by the 
cell piece etc., it is for making it useless data not remain as a file. Since in the 
case of the picture compression method using DCT the original image cannot be 
restored unless all coded data gather, it is satisfactory in this write-in method. 
However, when hierarchy coding methods, such as wavelet transform, are used, 
the problem of causing disappearance of rather effective coded data arises. In 
the picture compression method by hierarchy coding methods, such as wavelet 
transform, it is because no coded data gather but ** can also restore the original 
image to some extent only by the coded data by the side of low-pass, since it is 
coding for every frequency region. 



[0007] This invention is made in view of such a situation, and even when write-in 
actuation has been interrupted by the cell piece etc. even if before data are 
written in to the last, it ainns at enabling it to use effectively as a file the data 
written in by then, and offering the electronic cannera equipnnent using the 
optinnal innage recording equipnnent for the record of image data by which 
hierarchy coding was carried out, and this equipment. 
[0008] 

[Means for Solving the Problem] In order to solve an above-mentioned technical 
problem, this invention is image recording equipment which records the image 
data by which hierarchy coding was carried out on a record medium, and is 
characterized by providing a record means to record repeatedly said image data 
by which hierarchy coding was carried out on said record medium while deciding 
as a file for every cluster of a predetermined unit. 
[0009] since it records deciding as a file the image data by which hierarchy 
coding was carried out for every predetermined cluster in this image-recording 
equipment ~ even if ~ a cell piece etc. ~ writing in ~ on the way ~ although it 
becomes possible to leave as a file the data which were alike till then and were 
written in and image quality deteriorates even if it comes out and write-in 
actuation is interrupted, it becomes that it is possible to restore the original 
image only by the coded data of the low resolution by the side of low-pass 



[ which remained ]. 

[0010] moreover, in using together two or more sorts of coding methods The 
write-in method of image data is changed according to the coding method to be 
used. It records repeatedly, deciding a file per predetermined cluster, in 
recording the image data by which hierarchy coding was carried out. iVIoreover, 
when recording the image data encoded by other coding methods other than 
hierarchy coding, it is desirable to decide all the encoded image data as a file, 
and to record on a record medium. 

[0011] About the image data which could leave as a file the data written in by 
then, and was encoded by other coding methods by this about the image data by 
which hierarchy coding was carried out even if write-in actuation was interrupted 
in the middle of write-in, unreproducible defect data become possible 
[ preventing remaining as a file ]. 

[0012] Moreover, if the above-mentioned write-in method for image data by 
which hierarchy coding was carried out is used, since the problem by the cell 
piece stops being able to happen easily, it is desirable [ a problem ] to change 
the threshold for detecting whether the cell was exhausted or not and the 
activation timing of the detection actuation according to the coding method to be 
used. Thus, in being able to prevent generating of an unnecessary alarm signal 
etc. when using hierarchy coding by easing the detection conditions about the 



cell consumption in the case of using hierarchy coding, and using other coding 
nnethods, the writing of the innage data encoded, for exannple by the coding 
method becomes possible [ preventing generating of the fault of being 
interrupted on the way in advance ]. 

[0013] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained with reference to a drawing. The configuration of the electronic 
camera concerning 1 operation gestalt of this invention is shown in drawing 1 . 
[0014] This electronic camera is a digital still camera which photos a 
photographic subject image using solid state image sensors, such as CCD, 
compresses the image data obtained by that photography, and is recorded on a 
record medium, and has two kinds of picture compression functions of the 
picture compression method using DCT, and the picture compression method 
using wavelet transform. The picture compression method to be used can be 
changed according to the class in image recording mode specified by the user. 
[0015] In the electronic camera of this operation gestalt, like illustration The lens 
section 11, the CCD area sensor 12, the image pick-up circuit 13, the 
A/D-conversion circuit 14, the amendment circuit 15, FIFO memory 16, the video 
encoding circuit 17, the TFT-liquid-crystal drive circuit 18, the TFT panel 19 for 
image display, the back light unit 20, the video outlet circuit 21, A frame memory 



22, a record-medium interface 23, a record medium 24, the 1st (l/F) And 2nd two 
CPU 25 and 26, an actuator 27, the actuator drive circuit 28, EEPROI\/l29, the 
external data interface (l/F) 30, the key matrix 31, the LCD display circuit 32, the 
mode display LCD panel 33, a power circuit 34, And the cell 35 etc. is formed. 
[0016] The lens section 11 is for constituting photography optical system, and 
carries out image formation of the photographic subject image on the image 
pick-up side of the CCD area sensor 12. Photo electric conversion of the 
photographic subject image by which image formation was carried out on the 
image pick-up side of the CCD area sensor 12 is carried out by the CCD area 
sensor 12, and it is changed into an electric picture signal. This picture signal is 
sent to the A/D-conversion circuit 14 through the image pick-up circuit 13 for 
controlling image pick-up actuation of the CCD area sensor 12, and is changed 
into digital image data there. This image data is stored in a frame memory 22 
after color correction, a gamma correction, etc. for white balance control in the 
amendment circuit 15 are performed. 

[0017] A frame memory 22 is the memory for holding temporarily the image data 
incorporated from the CCD area sensor 12, and the image data for [ which was 
read from the record medium 24 ] playback, and is used also as a working-level 
month memory area for the various image processings which make picture 
compression / elongation processing the start. 



[0018] FIFO memory 16, the video encoding circuit 17, the TFT-liquid-crystal 
drive circuit 18, the TFT panel 19 for image display, the back light unit 20, and 
the video outlet circuit 21 function as circuits for monitor displays. This circuit for 
monitor displays is for indicating by playback the image data which displays the 
image data of the photographic subject image incorporated from the CCD area 
sensor 12 as a finder image on the TFT panel 19 for image display, or external 
TV monitor, or is recorded on the record medium 24 at the TFT panel 19 for 
image display, or external TV monitor. After the image data for [ which was 
recorded on the frame memory 22 ] a display is sent to the video encoding circuit 
17 through FIFO memory 16 and is changed into video signals, such as NTSC, 
there, it is sent to the TFT-liquid-crystal drive circuit 18 and the video outlet 
circuit 21. The TFT-liquid-crystal drive circuit 18 carries out drive control of the 
TFT panel 19 for image display according to an input video signal, and displays 
the image data for a display on the TFT panel 19. The video outlet circuit 21 
outputs an input video signal to external TV monitor connected to a video signal 
output terminal if needed. 

[0019] The record-medium interface (l/F) 23 is an interface for carrying out 
read/write access of the record medium 24 with which the body of an electronic 
camera is equipped free [ attachment and detachment ]. The memory card using 
the flash EEPROM as a record medium 24 etc. is used. The data which this 



record medium 24 is treated as RAM disk equipment in order to take the 
compatibility of a file among other electronic equipment, such as a personal 
computer, and are recorded on a record medium 24 are managed as a file by file 
systems, such as a FAT filesystem. 

[0020] 1st CPU (CPU#1)25 is for carrying out motion control of each unit which 
constitutes this electronic camera, and is realized using 1 chip microcomputer 
etc. This 1st CPU (CPU#1)25 has the system-control function part 251, the **** 
level function manager section 252, the power control function part 253, etc. 
These function parts are realized by the software program performed by 1st 
CPU (CPU#1 )25, respectively. 

[0021] If the various actuation switches (a release switch, mode circuit changing 
switch, etc.) which the system-control function part 251 is for controlling the 
whole actuation of an electronic camera, and constitute the key matrix 31 are 
operated by the user, according to the actuation, control of photography 
actuation, the control for being the playback display of a record image, the 
change control which is a recording mode further, etc. will be carried out. 
[0022] That is, if a user performs 1st release actuation (half-push of a release 
switch) using a release switch at the time of photography actuation, after the 
system-control function part's 251 controlling the actuator drive circuit 28, 
performing the roll control of the motor of an actuator 27 and adjusting the 



location of a lens 11 to a focusing point location (AF control action), the location 
of a lens 1 1 is fixed to the focusing point location (AF lock). In this condition, if a 
release switch is pushed in (2nd release actuation), the systenn-control function 
part 251 will control the innage pick-up circuit 13, will perfornn this photography 
actuation by the CCD area sensor 13, and will incorporate innage data fronn that 
CCD area sensor 13. 

[0023] With this operation gestalt, "DCT connpress nnode" and "wavelet 
transfornn connpress mode" are prepared as a "recording mode" for recording the 
image data obtained by this photography actuation on a record medium 24. 
[0024] "DCT compress mode" is the mode which compresses the image data 
obtained by photography with the picture compression method using DCT, and 
records it on a record medium 24, and when compressing and recording image 
data in the usual JPEG format, it is used. "Wavelet transform compress mode" is 
the mode which compresses the image data obtained by photography with the 
picture compression method using wavelet transform, and records it on a record 
medium 24. This "wavelet transform compress mode" is used when recording 
image data in JPEG2000 format. 

[0025] When "DCT compress mode" is used, unless all coded data gather, the 
original image cannot be restored on the property. On the other hand, since it is 
the hierarchy coding method which "wavelet transform compress mode" divides 



image data into two or more frequency regions, and is encoded for every 
frequency region, no data are assembled but ** can also restore the original 
image only by the data of the low resolution by the side of low-pass. In 
consideration of the difference in such a property, a write-in sequence which is 
different by "DCT compress mode" and "wavelet transform compress mode" is 
used with this operation gestalt. Here, the principle of the write-in sequence used 
with this operation gestalt is explained. 

[0026] Writing is performed by the following procedures in order to make it the 
useless data which cannot be restored not remain in a record medium 24 as a 
file, even when it writes in with a cell piece etc. when "DCT compress mode" is 
used, and write-in actuation is interrupted on the way. 
[0027] (1) Write in the directory entry which is the file management information 
on the image data which carried out (3) records which update the file control 
table (FAT) for managing relation of data in the management data unit called (2) 
clusters which write in all the compressed image data. While deciding so that the 
recorded image data can be used as a file, in using "wavelet transform compress 
mode" No data are assembled but writing is performed by the following 
procedures in consideration of the description of the "wavelet transform 
compress mode" that ** can also restore the original image only by the data by 
the side of low-pass. 



[0028] (1) writing (2) of a directory entry Data writing for one cluster (3) Renewal 
of FAT, and (4) the repeat of (2) and (3) ~ in this way First, a file is decided by 
the writing of the directory entry which is the file nnanagennent information on the 
innage data for record. Data available as a file increase in nunnber by repeating 
and perfornning writing of image data, and renewal of FAT for every cluster which 
is the minimum management unit by the file control table (FAT), being decided 
for every cluster, for this reason — even if -- the cell piece of a cell 35 etc. — 
writing in — on the way — although it becomes possible to leave as a file the data 
which were alike till then and were written in and image quality deteriorates even 
if it comes out and write-in actuation is interrupted, it becomes possible to 
restore the original image only by the remaining data. 
[0029] In addition, concrete actuation of a sequence write-in [ these ] is 
explained in full detail henceforth [ drawing 5 ]. 
[0030] The **** level function manager section 252 is for managing the value of 
the predetermined threshold (**** SURESSHU level is called hereafter) 
compared with the remaining capacity of a cell 25, in order that a cell 35 may 
distinguish whether it is in a condition [ exhausting ] (**** condition), and an 
adjustable setup of the value of **** SURESSHU level is carried out according to 
a "recording mode." That is, as mentioned above in the case of "wavelet 
transform compress mode", since it can leave data even if it writes in with a cell 



piece etc. and write-in actuation is interrupted on the way, the **** SURESSHU 
level in the case of "wavelet transfornn connpress nnode" is set as a value lower 
than the case of "DCT connpress nnode." 

[0031] The power control function part 253 is for controlling power-source ON / 
OFF of an electronic cannera, and when it is detected that a cell 35 is in a **** 
condition, after it emits a predeternnined alarnn signal, it carries out power-off of 
the electronic cannera. That is, an alarnn signal also serves as a trigger which is 
made to suspend actuation of an electronic camera and carries out power-off of 
the electronic camera compulsorily while being used as a trigger of the alarm 
display processing which notifies a user of it being in a **** condition. 
[0032] Under control of 1st CPU (CPU#1)25, 2nd CPU (CPU#2)26 is for 
performing various image data processing, and is realized by 1 chip 
microcomputer etc. 2nd CPU (CPU#2)26 has the picture compression function 
part 261, the image elongation function part 262, the frame memory control 
function part 263, the record-medium access function part 264, etc. These 
function parts are realized by the software program performed by 2nd CPU 
(CPU#2)26, respectively. 
[0033] The picture compression function part 261 is for compressing the image 
data obtained by photography, and when image data is compressed by the 
picture compression method which used DCT when "DCT compress mode" was 



chosen and "wavelet transform connpress nnode" is chosen, it compresses image 
data by the picture compression method using wavelet transform. The image 
elongation function part 262 is for carrying out elongation processing of the 
image data for [ which was read from the record medium 24 ] playback, and 
supports the both sides of DCT compress mode and wavelet transform 
compress mode. These compression / elongation processing is performed on a 
frame memory 22. 

[0034] The record-medium access function part 264 carries out execution control 
of write-in actuation of the image data file to a record medium 24, and the 
read-out actuation of the image data file from a record medium 24 according to 
the directions from 1st CPU (CPU#1)25 while managing the image data file on a 
record medium 24 using a FAT filesystem. In this case, in "DCT compress 
mode" and "wavelet transform compress mode", as mentioned above, a different 
write-in sequence is used. 

[0035] The parameter used as the criteria of various image processings or 
AF/AE control etc. is beforehand stored in EEPROM29. The external data 
interface (l/F) 30 is for communicating with an external personal computer or 
other electronic equipment through communication link interfaces, such as 
RS232C and IEEE1394, and it is used in order to deliver and receive various 
control information and image information. The key matrix 31 is an actuation 



switch group containing a release switch, a nnode circuit changing switch, etc., 
as nnentioned above. The nnode display LCD panel 33 is used for the display of a 
nnode of operation by which a current setup is carried out, the alarnn display 
which shows that it is in the **** condition of a cell 35. The nnode display LCD 
panel 33 is controlled by the LCD display circuit 32 under control of the 
systenn-control function part 251. 

[0036] A power circuit 54 is a power circuit for supplying a power source of 
operation to each unit fronn the cells 35, such as a dry cell held in the electronic 
camera. 

[0037] (Picture compression method using wavelet transform) Next, with 
reference to drawing 2 , the principle of the picture compression method using 
wavelet transform is explained. 

[0038] In wavelet transform, the input picture signal of drawing 2 (a) is first 
changed into four components like drawing 2 (b) by using a horizontal and 
vertical two-dimensional filter bank (LL, HL, LH, HH). A horizontal and the 
perpendicular direction of LL are low-pass low-pass image components. HL is 
called the so-called longitudinal-wave component (level difference), a horizontal 
frequency component is low and only its vertical frequency component is high. 
LH is called a transverse-wave component (perpendicular difference), a vertical 
frequency component is low and only its horizontal frequency component is high. 



HH is called an oblique-wave component (slant difference), and is the innage 
connponent of a high region [ perpendicular / a horizontal and ]. 
[0039] Next, LL connponent of drawing 2 (b) is changed into four nnore 
connponents (LL, HL, LH, HH) like drawing 2 (c). Thus, by dividing the low-pass 
connponent (LL) recursively, as shown in drawing 2 (d), the coded data (A-J) of 
the layered structure from the low resolution from which a frequency region 
differs to high resolution is obtained, until a low-pass image component 
becomes low resolutions, such as 64x64 and 32x32. 
[0040] For example, if basic coded data (A) is used, the image of a low 
resolution can be decrypted most. If the resolution of the image which can be 
decrypted can be raised to it and all coded data (A-J) are used for it so that the 
remaining coded data (B-J) is added to this one by one, the original image can 
be restored as it is (reversible). 

[0041] Thus, in the hierarchy coding method which encodes every frequency 
component, if the coded data of a perimeter wave number region is used without 
omitting while the amount of data is reducible by omitting the coded data of the 
high resolution by the side of a high region, since no coded data of frequency 
components can be used but ** can also restore an image only by the coded 
data of the low resolution by the side of low-pass, lossless compression is 
realizable. In addition, even when the coded data of a perimeter wave number 



region is used, the amount of data can be reduced by giving variable length 
coding, such as Huffnnan coding, if needed. 

[0042] (Structure of the innage data on a record nnediunn) When recording the 
innage data by which hierarchy coding was carried out with the picture 
compression method using wavelet transform on a record medium 24, as shown 
in drawing 3 , it is preferentially recorded in order of A, B, C, D, ...J sequentially 
from the low resolution picture data by the side of low-pass. Thus, even if write-in 
actuation is interrupted on the way by recording sequentially from the image data 
of a low resolution, it becomes possible to leave the low resolution picture data 
by the side of low-pass [ basic ]. 

[0043] (File management structure of image data) The file management 
structure where it is used with this operation gestalt is shown in drawing 4 . As 
mentioned above, in order to maintain compatibility with other electronic 
equipment, such as a personal computer, with this operation gestalt, the image 
data on a record medium 24 is managed as a file by the FAT filesystem. 
[0044] In this case, the storage region of a record medium 24 consists of a file 
management field including a directory field and a FAT field, and an image data 
area for recording actual image data. The directory field consists of directory 
entries equivalent to the number recordable on an image data area of image 
data files. Each directory entry consists of file management information (a file 



name, a file attribute, file creation time, the head cluster number of a file, file size, 
etc.) corresponding to the corresponding image data which is recorded on the 
image data area. The head cluster number shows the head cluster on which the 
corresponding file is recorded. Here, a cluster is the minimum management data 
unit for managing a physical storage region logically, and it is set as the value of 
the exponentiation of 2 of the sector which usually serves as a physical 
data-access unit (generally, 1 sector is 512 bytes and one cluster is 2 K bytes.). 
[0045] FAT is a file control table (FAT: File AllocationTable) for managing relation 
of the data which constitute the file recorded on the data area per cluster, and 
management of a file is performed by this FAT and the above-mentioned 
directory entry. Although the file of an image data area is constituted considering 
the cluster as a unit, the physical location on the disk of a cluster is not always 
continuing. Therefore, it is managed by FAT whether those clusters are 
connected with what kind of order, and constitute one file. Each entry of FAT 
supports each cluster of an image data area, and 1 to 1, and expresses the 
cluster number on which the operating condition (an empty cluster, cluster of the 
file last) of the corresponding cluster and the following data are recorded. The 
termination code "FFFF" which shows that it is the last of a file is written in the 
entry of FAT corresponding to the cluster on which the last data of a file are 
recorded. An intact code "0000" is written in the entry of FAT corresponding to 



the cluster of an intact sky where the effective data is not recorded. 
[0046] (Actuation at the tinne of photography: The 1) Next, with reference to the 
flow chart of drawing 5 , a series of actuation at the tinne of the photography 
processing perfornned by the electronic camera of this operation gestalt is 
explained. 

[0047] If 2nd release actuation is perfornned by the user, 1st CPU (CPU#1)25 will 
control the exposure actuation by the CCD area sensor 12 using the innage 
pick-up circuit 13, will photo a photographic subject innage (step S11), and, 
subsequently will read image data from the CCD area sensor 12 using the image 
pick-up circuit 13 (step SI 2). This image data is recorded on a frame memory 22 
through the A/D-conversion circuit 14 and the amendment circuit 15. Next, 1st 
CPU (CPU#1)25 makes the picture compression function part 261 of 2nd CPU 
(CPU#2)26 perform picture compression processing by wavelet transform, and 
carries out hierarchy coding of the image data on a frame memory 22 according 
to a frequency (step SI 3). Then, 1st CPU (CPU#1)25 starts the processing 
which writes the image data by which hierarchy coding was carried out in a 
record medium 24 using the record-medium access function part 264 of 2nd 
CPU (CPU#2)26. 
[0048] After the record-medium access function part 264 discovers an intact 
empty cluster from the image data area of a record medium 24 with reference to 



FAT and writes in the data for one cluster there (step S14), it writes a termination 
code "FFFF" in the FAT field (entry of FAT) corresponding to the cluster which 
wrote in data (step S15). Then, the record-nnediunn access function part 264 
writes the file nnanagennent infornnation (a file nanne, a file attribute, file creation 
tinne, the head cluster number of a file, file size, etc.) corresponding to the image 
data for writing in a directory entry (step S16). In addition, since the actual file 
size is not decided yet, the file size (for example, 2 K bytes) equivalent to a part 
for one cluster will be written in a directory entry as file size information here. By 
the writing of this directory entry, the data recorded on the image data area of a 
record medium 24 become possible [ reading as a file ]. 
[0049] Subsequently, the record-medium access function part 264 cuts back and 
performs processing of steps S18-S21 until the writing of all data is completed 
(step S17). That is, first, the record-medium access function part 264 discovers 
an intact empty cluster from the image data area of a record medium 24 with 
reference to FAT, and writes in the data for the one following cluster there (step 
S18). Next, the record-medium access function part 264 rewrites the termination 
code written in the entry of a cluster by the sequence in front of one to FAT 
information, i.e., the cluster number which wrote in data at step S18, (step S19). 
And the record-medium access function part 264 increases the value of the file 
size information on a directory entry by one cluster, after writing a termination 



code "FFFF" in the FAT field (entry of FAT) corresponding to the cluster which 
wrote in data at step S18 (step S20) (step S21). 
[0050] Thus, after writing in a directory entry first and deciding a file, repeat 
activation of data writing and the renewal of FAT is carried out per 1 cluster. 
Moreover, at every data writing, since the termination code "FFFF" is written in 
the entry of FAT corresponding to that cluster, the last location of a file can be 
decided at the tinne of this writing. Therefore, whenever the write-in interruption 
by a cell piece etc. nnay occur, the data for a cluster written in by then can be 
normally read as a file. 

[0051] In addition, although the directory entry was written in at step S16 in this 
operation gestalt after performing data writing for the first one cluster, and 
renewal of FAT corresponding to it at steps S14 and S15 It is because the 
effective image file which can be restored usually has the data size of at least 
one or more clusters even if this is the image data by which hierarchy coding 
was carried out, so it is meaningless even if it leaves the data to the middle for 
the first one cluster as a file. Of course, next it may perform the writing of a 
directory entry in advance of steps S14 and S15 (actuation at the time of 
photography: the 2), with reference to the flow chart of drawing 6 , the 2nd 
example of the photography processing actuation performed by the electronic 
camera of this operation gestalt is explained. 



[0052] Although the 1st example of drawing 5 explained only the actuation 
corresponding to "wavelet transform compress mode", when it has "DCT 
compress mode" and "wavelet transform compress mode" as a recording mode, 
the change of the following write-in sequences is performed by the class of 
recording mode used. 

[0053] That is, if 2nd release actuation is performed by the user, 1st CPU 
(CPU#1)25 will control the exposure actuation by the CCD area sensor 12 using 
the image pick-up circuit 13, will photo a photographic subject image (step S31), 
and, subsequently will read image data from the CCD area sensor 12 using the 
image pick-up circuit 13 (step S32). This image data is recorded on a frame 
memory 22 through the A/D-conversion circuit 14 and the amendment circuit 15. 
Then, 1st CPU (CPU#1)25 distinguishes whether the recording mode 
beforehand chosen by actuation of a mode change-over switch etc. by the user 
is the "DCT compress mode" using the usual DCT compression (step S33). 
[0054] In being "DCT compress mode", (YES of step S33) and 1st CPU 
(CPU#1)25 generate the irreversible compressed data of the usual JPEG format 
by making the picture compression function part 261 of 2nd CPU (CPU#2)26 
perform picture compression processing by DCT, and performing processing of 
orthogonal transformation, quantization, and variable length coding for every 
block to the image data on a frame memory 22 (step S24). Then, 1st CPU 



(CPU#1)25 starts the processing which writes the image data encoded in the 
usual JPEG fornnat in a record nnediunn 24 using the record-mediunn access 
function part 264 of 2nd CPU (CPU#2)26. That is, the record-nriedium access 
function part 264 repeats and perfornns the writing of all image data per cluster, 
discovering an intact empty cluster from the image data area of a record medium 
24 with reference to FAT (step S35). After the writing of all image data is 
completed, FAT is updated shortly and (degree cluster number and a 
termination code) are written in for the value corresponding to each entry of FAT 
corresponding to each cluster used for data writing (step S36). Finally, the 
record-medium access function part 264 writes the file management information 
corresponding to the written-in data in a directory entry, and decides a file (step 
S37). Since the image data compressed by "DCT compress mode" is the file 
format which cannot restore the original image if all data are not assembled, 
when data write-in actuation is interrupted in the middle of write-in [ each ] by 
writing in a directory entry at the end in this way, unreproducible data can 
prevent remaining as a file. 

[0055] When the recording mode specified by the user is "wavelet transform 
compress mode", on the other hand, (NO of step S33), and 1st CPU (CPU#1)25 
Like processing of step S13 of drawing 5 , after compression processing by 
wavelet transform is performed (step S38), in the same procedure as steps 



S14-S21 of drawing 5 After writing in a directory entry first, it writes in for every 1 
cluster unit, and "unit 1 Record" actuation of deciding data as a file is perfornned 
(steps S39-S46). <BR> [0056] (Modification of **** SURESSHU level) Next, with 
reference to the flow chart of drawing 7 , the actuation which changes the value 
of **** SURESSHU level according to the recording mode to be used is 
explained. 

[0057] If a user specifies a recording nnode by actuation of a nnode change-over 
switch etc. (step S51), 1st CPU (CPU#1)25 will distinguish whether the recording 
mode specified by a user is a picture compression method using the usual DCT 
compression (step S52). For example, when 1st CPU (CPU#1)25 judges that it 
is the picture compression method which used DCT compression when JPEG 
was chosen when assignment of the recording mode by the user is performed by 
the class (JPEG/JPEG2000) of compressed file (YES of step S52), and 
JPEG2000 is chosen, it is judged that it is the picture compression method which 
used wavelet transform (NO of step S52). Of course, the user may be made to 
use one side of "DCT compress mode" and "wavelet transform compress mode" 
as the designation target. 

[0058] When the picture compression method using DCT compression is 
specified, after (YES of step S52) and 1st CPU (CPU#1)25 set a recording mode 
as "DCT compress mode" (step S53), it is set as the level A the **** level 



function manager section 252 was able to decide beforehand the value of the 



**** 



SURESSHU level for detecting whether a cell 35 is in a **** condition to be 



at the tinne of photography (step S54). The value of this level A is equivalent to 
the value of nninimum rennaining capacity required for for exannple, photography 



processing. 

[0059] On the other hand, when the picture connpression nnethod using wavelet 
transfornn is specified, (NO of step S52) and 1st CPU (CPU#1)25 set the value of 
the **** SURESSHU level used by the **** level function manager section 252 at 
the time of photography as level B, after setting a recording mode as "wavelet 



transform compress mode" (step S55) (step S54). It becomes A>B when 



**** 



SURESSHU level is expressed with an electrical potential difference. 



[0060] Thus, in "wavelet transform compress mode", the value of the 



SURESSHU level to be used is set up lower than the case of "DOT compress 
mode." Even if it is the case where it is predicted that the criteria of detection 
decision [ exhausting / cell ] are eased and it will be in a **** condition in the 
middle of photography processing from the case of "DCT compress mode" by 
this, it becomes possible to continue photography / record actuation to 
"wavelet-transform compress mode" Depend as it is. 
[0061] (Modification of a **** detection method) Next, with reference to the flow 
chart of drawing 8 , the actuation which changes a **** detection method is 



explained according to the recording mode to be used. 
[0062] If a user specifies a recording nnode by actuation of a nnode cliange-over 
switch etc. (stepS61), 1st CPU (CPU#1)25 will distinguish whether the recording 
nnode specified by a user is a picture connpression nnethod using the usual DCT 
connpression (step S62). 

[0063] When the picture connpression nnethod using DCT connpression is 
specified, (YES of step S62) and 1st CPU (CPU#1)25 set the **** detection 
nnethod under photography as Method A, after setting a recording mode as "DCT 
compress mode" (step S63) (step S64). Here, a setup of a **** detection method 
specifically means a setup of the activation timing of **** detection, and the 
timing of the activation including whether **** detection under photography is 



performed is set up. It is desirable to choose the method which performs 



detection just before photography initiation as a **** detection method A. 
[0064] On the other hand, when the picture compression method using wavelet 



transform is specified, (NO of step S62) and 1st CPU (CPU#1)25 set the 



icicicic 



detection method under photography as Method B, after setting a recording 



mode as "wavelet transform compress mode" (step S65) (step S64). As a 



**** 



detection method B, the method which does not perform **** detection, the 
method which does not perform any **** detection can be used just before 
photography initiation, for example. Although the power source of an electronic 



camera is automatically turned off if it becomes a cell piece, especially in the 
case of "wavelet transform compress mode", a problem does not arise. 
[0065] detection processing using different **** SURESSHU level) Next, the 
procedure of the **** detection processing in the case of changing the value of 
**** SURESSHU level with reference to drawing 9 according to the recording 
mode to be used is explained. 

[0066] 1st CPU (CPU#1)25 checks the remaining capacity level (L) of a cell 35, 
before starting the actual photography processing actuation explained by 
drawing 5 or drawing 6 , if 2nd release actuation is performed (step S71). And 
the remaining capacity level (L) is compared with the **** SURESSHU level set 
up by drawing 7 , and it judges whether it is in a **** condition by whether 
remaining capacity level (L) is lower than **** SURESSHU level (step S72). In 
this case, in the case of "DCT compress mode", in the case of the **** 
SURESSHU level A and "wavelet transform compress mode", the **** 
SURESSHU level used for a comparison turns into the **** SURESSHU level B. 
[0067] Remaining capacity level (L) performs photography actuation and 
compression / record processing more than **** SURESSHU level in the 
procedure which explained (NO of step S72), and 1st CPU (CPU#1)25 by 
drawing 6 in a certain case (steps S73 and S74). That is, in the case of "DCT 
compress mode", on condition that remaining capacity level (L) is more than the 



**** SURESSHU level A, activation of photography actuation and compression / 
record processing is pernnitted, and if rennaining capacity level (L) is nnore than 
the **** SURESSHU level B at least than the **** SURESSHU level A even if 
when it is "wavelet transfornn connpress nnode", activation of photography 
actuation and connpression / record processing will be pernnitted. 
[0068] In being fewer than **** SURESSHU level, (YES of step S72) and 1st 
CPU (CPU#1)25 output an alarnn signal, and rennaining capacity level (L) carries 
out power-off of the electronic camera, after performing the icon and message 
indicator which show a **** condition to the mode display LCD panel 33 (step 
S75) (step S76). That is, when fewer than the **** SURESSHU level A, an alarm 
display and power-off are performed for remaining capacity level (L), and when it 
is "wavelet transform compress mode" and it is detected that remaining capacity 
level (L) became less than the **** SURESSHU level B further even if, an alarm 
display and power-off will be performed at the case of "DCT compress mode." 
[0069] In addition, **** SURESSHU level B= "0", then the above-mentioned **** 
detection method B of not performing **** detection at the time of photography 
initiation can be realized automatically. 

[0070] (**** detection processing by different timing) Next, the concrete 
procedure in the case of changing **** detection timing with reference to the flow 
chart of drawing 10 according to the recording mode to be used is explained. 



[0071] 1st CPU (CPU#1)25 judges first the recording mode set up now, before 
starting the photography processing actuation explained by drawing 5 or drawing 
6 , if 2nd release actuation is perfornned (step S81). 
[0072] If it is "DCT connpress nnode", the **** detection nnethod A of perfornning 
**** detection will be used for 1st CPU (CPU#1)25 just before photography 
initiation. In this case, first, 1st CPU (CPU#1)25 checks the rennaining capacity 
level (L) of a cell 35 (step S82), connpares that rennaining capacity level (L) with 
the **** SURESSHU level A, and judges whether it is in a **** condition by 
whether rennaining capacity level (L) is lower than the **** SURESSHU level A 
(step S83). Rennaining capacity level (L) perfornns photography actuation, 
connpression actuation by DCT, and record actuation nnore than the **** 
SURESSHU level A in the procedure which explained (NO of step S83), and 1st 
CPU (CPU#1)25 by drawing 6 in a certain case (steps S84-S86). On the other 
hand, in being fewer than the **** SURESSHU level A, (YES of step S83) and 
1st CPU (CPU#1)25 output an alarnn signal, and remaining capacity level (L) 
carries out power-off of the electronic camera, after performing the icon and 
message indicator which show a **** condition to the mode display LCD panel 
33 (step S87) (step S88). 

[0073] When a recording mode is "wavelet transform compress mode", the **** 
detection in front of photography initiation is omitted, 1st CPU (CPU#1)25 



performs immediately photography actuation which used the CCD area sensor 
12 (step S89), and control of the picture compression processing by wavelet 
transform is started (step S90). Then, after writing in a directory entry first, "unit 1 
Record" actuation of writing in for every 1 cluster unit and deciding data as a file 
is repeatedly performed per class, but (steps S91-S94) whenever the data 
writing and the renewal of FAT for one cluster are performed, 1st CPU 
(CPU#1)25 checks the remaining capacity level (L) of a cell 35 (step S92). And 
the remaining capacity level (L) is compared with the **** SURESSHU level B, 
and it judges whether it is in a **** condition by whether remaining capacity level 
(L) is lower than the **** SURESSHU level B (step S93). 
[0074] If remaining capacity level (L) is more than the **** SURESSHU level B 
(NO of step S93), activation (step S91) of 1 unit record processing for the one 
following cluster will be permitted. 

[0075] On the other hand, if remaining capacity level (L) becomes less than the 
**** SURESSHU level B (YES of step S93), 1st CPU (CPU#1)25 outputs an 
alarm signal, and after performing the icon and message indicator which show a 
**** condition to the mode display LCD panel 33 (step S95), power-off of the 
electronic camera will be carried out (step S96). 
[0076] as mentioned above, in recording the image data by which hierarchy 
coding was carried out with the picture compression method using wavelet 



transform in this operation gestalt By writing in for every 1 cluster unit and 
perfornning "unit 1 Record" actuation of deciding data as a file, after writing in a 
directory entry even if ~ a cell piece etc. -- writing in -- on the way -- although it 
beconnes possible to leave as a file the data which were alike till then and were 
written in and innage quality deteriorates even if it connes out and write-in 
actuation is interrupted, it beconnes possible to restore the original innage only by 
the rennaining data. 

[0077] although it is most desirable to perform "1 unit record [ in addition, ]" 
actuation for every 1 cluster unit -- for example, 2 cluster units, 3 cluster units, 
and 4 cluster units -- although the data which become useless increase in 
number a little like .... even if it carries out for every unit data predetermined [ on 
the basis of a cluster ], fundamentally, the same effectiveness as this operation 
gestalt can be acquired. 

[0078] Moreover, if it is the device by which a cell drive is carried out by adopting 
the write-in procedure of such this operation gestalt, also in other electronic 
equipment other than an electronic camera, the same effectiveness as this 
operation gestalt can be acquired. Moreover, since write-in actuation may be 
interrupted on the way also not only at a cell piece but at the time of other error 
generating of a certain, even when it applies to devices other than a cell driver, 
the effectiveness that the data written in before error generating can be read 



normally is acquired. 

[0079] Moreover, since execution control of the write-in procedure of this 
operation gestalt is carried out by the connputer progrann, it beconnes possible to 
acquire the sanne effectiveness as this operation gestalt easily by recording this 
connputer progrann on the record nnediunn in which connputer reading is possible, 
and introducing into the inclusion nnicrocomputer of a computer or electronic 
equipment through that record medium. 

[0080] 

[Effect of the Invention] Although according to this invention it becomes possible 
to use effectively as a file the data written in by then and image quality 
deteriorates even if even when the write-in actuation of image data by which 
hierarchy coding was carried out with the cell piece etc. has been interrupted 
before data are written in to the last as explained above, it becomes possible to 
restore the original image only by the remaining data. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagrann showing the systenn configuration of the 
electronic cannera concerning 1 operation gestalt of this invention. 
[Drawing 2] Drawing for explaining the principle of the picture connpression 
method by the wavelet transform compress mode used with this operation 
gestalt. 

[Drawing 3] Drawing showing the image DS on the record medium at the time of 
carrying out hierarchy coding of the image data by the wavelet transform 
compress mode used with this operation gestalt. 
[Drawing 4] Drawing for explaining the file management structure where it is 
used with this operation gestalt. 

[Drawing 5] The flow chart for explaining the 1st example of the actuation at the 
time of the photography processing performed by the electronic camera of this 
operation gestalt. 
[Drawing 6] The flow chart for explaining the 2nd example of the actuation at the 
time of the photography processing performed by the electronic camera of this 



operation gestalt. 
[Drawing 7] The flow chart for explaining nnodification processing actuation of the 



icfcicic 



SURESSHU level performed by the electronic camera of this operation 



gestalt. 

[Drawing 8] The flow chart for explaining modification processing actuation of the 



detection method performed by the electronic camera of this operation 



gestalt. 

[Drawing 9] The flow chart which shows the 1st procedure of the **** detection 
processing applied to the electronic camera of this operation gestalt. 
[Drawing 10] The flow chart which shows the 2nd procedure of the **** detection 
processing applied to the electronic camera of this operation gestalt. 
[Description of Notations] 

11 [ ~ An A/D-conversion circuit, 22 / — A frame memory, 24 / -- A record 
medium, 25 / -- The 1st CPU, 26 / The 2nd CPU, 251 / A system-control 
function part, 252 / -- The **** level function manager section, 253 / -- A power 
control function part, 261 / -- A picture compression function part, 262 / -- An 
image elongation function part, 264 / -- Record-medium access function part. ] ~ 
A taking lens, 12 — A CCD area sensor, 13 — An image pick-up circuit, 14 
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1 7> T F T mHIKiJlHliiS 1 8^ H^^^ffiT F 
:?^;I/19^ /Vy^'^^ F3.-'y F 2 0. *3 j;t?lf x^tH 

^:=.^m^f^\^S&l<t. CCDxUr-try+M 2*>e.SJ0 

iaii^^*2 4iciaii^tiTv^:siii^x-^^. 1®^ 
-rs/tiiofeo-tffe^o 7u-A^tu 2 2tcias^ti 

/c^^^^ijoiiftx-^^a. F I FO><tU 1 



p 



1 8*3j:t?er;ttil;^)leim2 Hcji^ti^o TFT?g^ 

[0 0 19] mmm#^y^~y3i^7. ( i /f) 23 

0 M^ffli^fc^ t 'J ;?7- F^ HA'^fflv^p.n^o c <Dfa^ 

i! CD ng 7 r ^ ;VcDSgl14^?X 2 /c i6 ^ X 

r-^tt F A T 7 r ^;l/>'XT-i:.* HcD7 7^;Vv'Xt- 
i^tc J; o T7 r-r;l/i: LtWil^ti-So 

[0020]®1©CPU (CPU#1) 2 Sa^^S^ 

So dcD^KDCPU (CPU#1) 25tt. i/XT-A 

n>hn-;mtbgP2 5 K M« I^^^l/WiSitgf P 2 5 
2. *3j;t>V^7-r3y FP-;«bf|52 5 3*H^#L 

Tv^So cnsatbfPtt^n^^n^itDCPu (cpu 

#1) 2 5tCci;o-r^ff^n-SV7 F7xr7P^'^A 



[0 0 2 1] i/Xf-An^FD— ;l/i^tggP2 5 1 tt^ m 

? * ^ ^ ©ij{i^^#;^fjjij®i'r § /c ft © © D . ^- 

V F u ^ X 3 1 ^s^t--s^a^{^x-r >y ^ ( P iJ -X 

X^-y^. t-Ft^JUX^-y^SH) if-fc j; ^ r 

faiiffift©#^fe^^©/c ft© w^ ^ e> tcaiagt- f 
[0 0 2 2] -rsfc^. MBmwmicii. ^L-^fsiuv 

-XX-r>y^^fflV^T 1 s t UU-X^# (UU-XX 

^-y9^©WL) ^tf^i:. ^>Xf-A3y FP-;«^ 

g|5 2 5 Hi. r^^^x-^|gsi(HigS2 8 w^brr 

^g^^X-^2 7cDt-^tcD[Hlfi|lJiP^ff'/\ ^Mj^ii. 

uyxi i(DiiLm^i(D^MMiiLmi^m^t^ (afp 

<y^) o ^(Dlimx. UU-XX-r<y^WLiiSns 

i: (2 n d py-x^#) . ^y7.v-2^=iyhu~^mm 
gP2 5 1 tt. jifisss 1 3mmi^x. c c Dxur-fe 

y+i- 1 3icj:S:*:ji^l)#>&^ff^-^. ^©CCDx'J 
[0 0 2 3] *^5S?^ls-t~i4. ;*;S^aj#fc:J;-2T#fc 

Bfir- ^ aii^f* 2 4 tc mit ?>rc^o mwe- 

FJ iiUT. rDCTffiH-e-Fj r7x-7U>y 

[0 0 2 4] rDCTffiH-e-Fj tts 

Sn/t Bfir-^^. D C T ^^ijffl LfcilifiEllTaStc 

J; -2 Tjiii L Tias^ii* 2 4 icias-r s f -^^s d . 

a^© J p E Gm^xmm'f-^^s.'mLxmBt^m 

-^icm^^n^o r'>x-7'P>y F^^i±li*-FJ 

tt. fif^{cj;-3-r#5.n/c®ftr-^?^. 7x-7U>y 

F mm^fm Lrcmms.my5^ic^-D xs.mLx$imm 

Pf.2 4^ciag-r§t-Fl?fe§o C(D r7x-7V>y F 
^mS.m'e- F J tts J P E G 2 0 0 0 fl^Striffi^r- 

[0 0 2 5] ro C TJIISt- FJ >&1$mLfc^^tc 

(DX\ ^xiDy'-^tf^mt^irti,. imm(Dimmm(D 

^-Fj h r7x-7^-y F^^ffiH^-FJ hX. 

^mxm^^^n^m^)hJ^'y-'ry7.<DWMi^'D\^x 

[0 0 2 6] TD C TffH^-Fj ^f^ffl-rs^f^ic 

nfc^f ^-^^ . ^Tt-^' t ^ V^MEft X- ^ 7 
T-r;l/i:LTia^^#:2 4{c^e.:&V^j:'5{c:'rSfcft 
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[0 0 2 7] ( 1 ) s.m-^tifcmmT'-^^r^mt}^ 

(2) ^'^T.^tmin^mmT-^mi'^^'f-^om 

t,^ D ^mmt ^fciboyr^ ;P Wilf — (fat) 

( 3 ) f Bit L fc mmT"- ^oyr-f ;v^iltf f g-t- ^^t" 
- ^? ^ 7 T ^ ;P L r ^ijffl 1 5 J: ^ fc5S^-r § 

[0 0 2 8] (1) rVU^ hUxyhU©»tii^!^ 

(2) 1 ^^X^^©x-^»§ii» 

(3) FAT©MfT^ 

(4) (2) , (3) (D^DjgL 

;V (FAT) fc;<j;SM/>©IIWjit:~feS 1 ^•^X^e 

tc, B^r-^©»§ii»i:^ FATcDgfTi:^s 

[0 0 2 9] :&*5. c:n5)»§ji^v'-':ryX(DM#:6^ 
[0 0 3 0] M«^^;VWil«tlgP2 5 2tt. «?t3 5 

(iXTs ^i«x^•y:^i^-^;^il^^^t-§) ©fi^wiit" 

r7x-7P-y h^^illi^-FJ (Dtf^fctt. hujZBL 

r-i; x-7 y h ^^ffiHt- FJ ©^^©M«X 

[0 0 3 1] /^7-3>hP-;Hitgg|5 2 5 3tts 
* ^ -7 7 ^»-r § /t i6 ® ® -t? D ^ 

3 5 fS'WMiimxh^ chtimn^-^nfctt ic 



[0032]||2OCPU (CPU#2) 26(i. Igl 
©CPU (CPU#1) 25 (DMilOTfc, ^ffliliftx 

y^Htj:-2Tll?l^nTV^So II2CDCPU (CPU 

# 2 ) 2 6 tt. ffifijUSHt^g^ 2 6 K iiifi#?Hitggp 

2 6 2. 7U-i^^tU-ny hn-;l/^tMp2 6 3. 

fHiiiCf*r^-fex.iitg3i5 2 e ^r^E^^Lx^^^o 

^mtmm^n^nw.2(Dc?\] (cpu#2) 2 6^;: 

j; -3 r ^tf ^ V 7 h 7 X 7 7°P Afc j; -3 

[0 0 3 3] iiifti±«tggP 2 6 1 tt. Jf^fCcfc-stlf 

snfcii#f'-^^j±ls-rsfci6(Dfe(D-r-feD. roc 
T j±ii-e- FJ ttmuinfcm^K^i. D c T ^^ijm l 
rmm)±m^^xmm'T-^(D}mm'j\\ r7x-7 

P-y F^i^J±|g-e-Fj *=5ji|^^n/c^^(<:tt. 7x- 

m^n^o mmw^mnM^z e 2^, fHg^#;2 4*^6 

®fe®-^-feD. DCTJ±||'t-F*5J;t57x-7U>y F 

mEm'e~]^'(DMy3icMis.Lx\-^^o cti^j±m/i^ 

^mstt7P-Ap<-eu 2 2±i?^ff^nSo 
[0 0 3 4] iEif^if*r^-trx^itgg^2 e 4 a. lEii^® 

#:2 4±©iiift'r— ^7r-t';l/^F AT7r^;l/v'X'r 

A^^OTLT^a-r^il^i^tc, ^1©CPU (CPU* 
1) 2 5*^e)®J|^tjSi;T. lE^^^* 2 4 ^©iBft'T 
-^7T-i';FO»§ii5^Sjm *5J:a-"fEii{gf*2 4*^S 

c (Dm^. r D C T ffiHt- FJ r7 x-7 Uyhm. 

i^-^yx;0^ffll^e>n§o 

[0 0 3 5] E E P R0M2 9fca. ^fflffl^^aa-^A 

F/A Emw(ommt^^^^'7 ^-^^Ei^^^ib^m^ 

nrv^So n§Px-^^y^-7x^X (I/F) 3 0 
tt. ^Uxa'R S232 C^IEEE139 4^H©afi 

^y^-7x^X^^LT^^§P©^^-V:^;l/n>'ifa- 
^ ail aii S fc i6 © © D . ^fl^ij 

FU^X3 1tt. M^EL/tj;dfc, UU-XX^>y^. 

F^*^X^ -y^ftif^^Cy^ftX^ -y^p-^-fe^o 

F^^L c D/^:t-.;i'3 3tt. Jgffi^^^nri^SKi 

3 3tt. :^XT-A3>hP-;l/atMl5 2 5 1 ©^'0© 
[0 0 3 6] mMM^5 4tt. *?;^7>(^rttc;i|5^§^tl 

/t^«mfi;H©Sm3 5*^6^3.- -y F fcil){^«M^#l 

'^t?>rcisb(DmWMS^x&?>o 

[0 0 3 7] (7x-7^>y F^^^fflWcil(#J±|fi^ 
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[0 0 3 8] '^7x-7*U-y h^g|-^ii. S^f. 02 
(a) (DXtlMMin^l^i. iW'^%OlWxD -()\^^ 
' f\y^^m^'^^}L\^^^. (b) Oj;d*40 
(DfiSc^Hc^^^tl^ (LL, HL, LH, HH) o LL 

[0 0 3 9] H2 (b) ® L L Jt^j'-T!)^ 02 

(c) (Dct-^fc. ^C(C40©^^ (LL, HL, L 
H, HH) ^c^^^n^o CtDcfc^icLT. fg^BftfiSc 
^*^64x64-^32x 3 2 :&if cD(gMtg{<:^^S 

{m.im (LL) ©*^^#»<:^^SiJU-tvKci: 
tcJcDs 02 (d) \z.7r<^^^\z^ WimMt'^Ws^^{% 

~j) m^^ri^o 

[0 0 4 0] M^ts; m^trji^n^itT-^ (A) 
cn^c, ^D®it^{t7^-^ (B~j) ^mma^^iSi 

xo^n^ity"-^ (A~J) ^llffi-rtitfTtOiii^^^ 

®^^^7t (njji^) t^Ctfj'^Xt^o 

[0 0 4 1] c(Dj;:dicm&WLm^u<D^mt^n^m 

'So 

[0 0 4 2] (ia®^#:±®H#r^-^®Sji) 'i'x- 
^n/c[ii#x-^^ia®^#:2 4 iclaiS'r•s^^ictt^ 

HStc^-TcJ^dtc, A, B, C, D, ](DmX\ i& 



[0 0 4 3] (Hfir- ^©77-1' ;VWilliii) 0 4 tc 



a y b° ^ - ^ ^ H (Dm(Dm.fmm t (DSMH^m^t s 

fc^lc. mUMW 2 4 ±©®fiT-^ a F A T 7 7 -f;!/ 

[0 0 4 4] c£D±f^. tiUMi^z iomtmmii. x 

m^y"- ^ {cMlS-r « 7 r ;P wit ^ ( 7 T . 

77'1';^J114^ 77^;Wi;gBBt. 77^;V©5feai^7 

X^#^s 77-r;P-9--rX=S:i:) /^)^e.«^^tirv^§o 

i::S:^-fe^^?<D2©^t^©fiic^S$tXTl^§ (-)|g 
Wtca, 1 -tr^^ttS 1 2/^^ h-r\ l^9X^^ii2K 

[0 0 4 5] FATtt. x-^Mii±{CHHif^nfc7 7 

-r yi/^ttfig-r 7^- ^ D ^ ^ ^ X ^iiLxmmt 

S/ti6®7 7^;V©af— 7Vb (FAT : File Allocat 
ionTable) X^)^^ CO F A T ilHuSiO-ri' L/^ h 'J x 

y hu iitcj^^T. 7 7^;v©©a*=^fffcti2o liftT* 

- 7 7 ^ ^ X ^ W4 L T^ifig^ nr 

^9x^^©xVx^±©Me^*{ji«atttja 
^LTv^§fcif??tt^v\ Ltcti^-^x. ^ne.®^9x 

^ © 9 SJiic-^a ^ T 1 -3 CO 7 7 ^ jV^Ul^ b 
■rv^:S}?)^}6'5F AT{Cj;-:3-rWa^tlTV^:SO'r-feSo F 

ATtD^x^hUtt. ®ftr-^M^©^^^X^i; 1 

>i-ti{c>i-^iSLT*5 0. M^-r«^^x^®^sffli^?H (^ 

fH^^tlTV^^^■7X^S^^^t>LTV^So 7 7^71/ 

©Si?r-^^;?3^i5@$ti-n/^§^^x^?tc>r^js-r§ F A 

TOx^hUfctt. 77-r;l/©M^-r-feSci:^^'ril 

73- K TF F F FJ ^^»€ii^tl§o ^ax-^Jb^lB 
ii^nTV^:^l^^fSffl©S©^^X^{c>r^jS-rS FAT 
©xy h ij icii, *{$fflrj- K ro 0 0 0 J 

[0 0 4 6] {mBnomi'f : ^© i ) ^^jc, 0 5 ©7 

So 

[0 0 4 7] 3.— *f j; -3 T 2 n d ]^ iJ -XW^'^tf 

nsii. ^i©cpu (cpu# 1) 25a. MiHSS 
1 3^fflv^TccDxijr-t2>+)-i zicx^m^m"?^ 

|iJilbTft?^{*ft©JlfmfV^ (X7">y7°S 1 1) . 

v^-e. MMm^l 3^ffiv^TCCDxijr-tr>+tl 2*^ 
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ibMMr'-^mm^^tS (Xx-y7°S 1 2) o COMM 

ry\y-L.y-^V 2 2fCHaii^tlSo ^-kic. wkdcp 
U (CPU#1) 25tt. ^2CDCPU (CPU#2) 
2 6 (Diiifii±«tgg^ 2 6 1 h^J^icJ; 

3) o CCDtl. SKDCPU (CPU# 1) 2 5tt. S 

2©CPU (CPU#2) 2 6©iaii®f*r^-feXStg 

gP2 6 4^fflv^r. mmnmt-^tircmm7'~^=&mm. 

[0 0 4 8] fH^^#:r^-feXMg§P2 6 4tt. FAT 

L TiHSis^* 2 4 (omm-f- ^ mmi^' e. ^ o 

^»tE/u/cti UT--y:/S 14). 7=-^?^»§iA/u 
fc^^X^fc^^jS-rSF ATMM (FAT(DxyhU) 
^1173- F TFFFFJ ^mt}2^iS (Xr-y7°S 1 
5) o com. IHif^g{*r^-feX^itgg^2 6 4tt. 

©^gS^^X^#^. 77^;H^-^X&i:) ^xVP^ 

h Ux>h Ufc»tiiCy (X7^-y7°S 1 6) o **3. ^ 

^©7r^;l/-t)--i'XttS/c6S^L-r;S;v^©-t\ cc-^- 

tt. 1 ^^X^^Hcffl^t"§7T^;^^t^X (^Ijxtf2 

mi^tEB^nfc'f-^iiyr^jitLrm^liitc tti"^ 

[0 0 4 9] IEif^®f*r^-trX^itggP2 6 4 

tt. ^r©x-^(D»^jA»*^llT-r«si?xf-<y:/s 

1 8~S 2 1 ©jJaa^^DjIL^Ift-S (Xr-y7°S 1 
7) o ^ikf^^. S-r. fH®^^*r^-feXMggP2 6 4 
tts F A T^#MLriBg^^*2 4 Offlftr-^Kl^*^ 
S*^ffl®S§^-7X^^glLffiL. 
X^^^©-r-^^»^iiC^ (X-r-y7°S l 8) o 
tmM^r^'^7.mmW>2 6 4 tt. 1 •otuOv'-^^X 
•^'^5X^©xy hUtc»^ii^/cll73-F^^ FA 
imm^. oSDX7^-y7°S 1 8■?:~x-^^»tii^/£ 
^^X^tS^tc^^mS (XT--y:/S 1 9) o 

fHgffi#r^-fexatMP2 6 4tt. XT--y7°S 1 8 

-t?x-^r^»^ii/u/£^^x^ttc^^jS'r5 F A imm 

(F AT(DX>hU) ^|«73-F TF F F FJ 
iLh^tm (Xf->y^S2 0) . xVU^FUx^FU® 
7T^;^^t7Xtf$B®fi^ 1 iXf- 
y^S 2 1) o 

[0 0 5 0] CCDXolc. -rV I^^ F Ux> F U(D»t 

i^^:&S^:/]{cff-2'r7r^;i/^%^L-r*^e.. i^^x 



^X^fctfiSfSF ATtDxyFy^l«7:3— F rp F 
FFJ ^«#Ji^■r^V>S(D■^\ C(D»tE^^©Bf;iS-^\ 

ti^ ic » § iA^ fc ^ ^ X ^^©7*- ^ ^ 7 7 ^ ;U L 

[0 0 5 1] X-r-y7°S 1 4, 

S 1 5-r^ft^sO© 1 ^^X^^^©x-^»*ji*^*5j;tf^ 
tUc^^jS-r S FAT Mif^ff T:^^ . Xx -y 7° S 1 6 
-f'xVU^ FUxyFU©»^ii^^i^ffofc*\ Ctl 

:^#5Cfi:&®#7T'l';l/tt^i>:S:< ilfe 1 ^•^X^JKi©^ 

-^■9-'i'X:&^-r§®/0^^a-^-fe§©-^\ ftsjoi^^ 

X ^ 5^(D^ cfi S -r- ©X- ^ 7 T 71/ L L T it 

Xx-y^S 1 4, SI 5Jc^/£-2Tff-2 

[0 0 5 2] Bl 5 1 r<j7x— 7'U>y F^^ 

-Fi:LT rDCTJ±|f-e-Fj r7x-7V>y F^ 

F©fIM^cj;-3T. l;^T©J:^>5:»tii^v^-^^X© 

[0 0 5 3] t-^S:^-^^ a.— )f~Jcj:-:3-r 2 n d UU-X 
^fWffctlS i:. HlOCPU (CPU#1) 25 
tt. jl»[Hl«§ 1 3^fflV^rC C Dxur-try+f 1 2Jcj: 

^mm]\'fmmLxwM{tm<Dmw^mi^^ (xr 7 ^ 

S3 1) . jl^HSSl 3^mv^TCCDxi;r 

■fey+M 2;6^5>iiifiT-^^i^^ECy (XT-y7°S 3 
2) o coW^-T-^ltk/VimMm^l 4fe'j:r?MlE 
[Hl«§ 1 5:&/rL-r7b-A^tU 2 2fCiEii5tlSo d 
HKDCPU (CPU#1) 25 tt. F^^ 
X^ -y Ho^f^fc J; o T a.-^'fc J; o T^feBK^ 

nrv^siH^t- F*\ a^(DDCTj±ii^fflWc ro 

CTJ±lit-FJ i:^^-h^^-h^^'m\t ^ (Xx-y7°S 
3 3) o 

[0 0 5 4] roc TJ±lit- FJ ■X'h^m-^lz.li. (X 
T--y7°S33®YES) . HlOCPU (CPU#1) 
2 5tt. ^2©CPU (CPU#2) 2 6 ©iBftJililil 
tggp2 6 1 tcD C Tt<:J:SBfii±|f^aiI*^ff*-liT. 
7U-i^^'tU 2 2±(DmM'f~^lcMLrytiy^m 
ic. m^m. »7fts Rl^Mf^-^ft»I^SIt-ci: 

f^t^ (X7^-y7°S 2 4) o com. ^KDC PU (C 
PU#1) 25tt. ^2©CPU (CPU#2) 26© 

tmm#r'7^xmmB^2 e 4^ffli^-r. mno} p e 
Gm^rm^ifstircmmT~^mE»m#2 4icm^ 
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§P 2 6 4 tt. FAT ^^mLXtmMi^ 2 4 ©jli^'r- 

^ X ^ ^-^T (DH^x- ^©^tii^^^^DjlL^ 

ff-r^ (X^y^S 3 5) o ^TOafir-^Offtpi 
^^i*^ll7-r§t. F A T (DMiT^ffV\ 7^-^ 

•tjA^tcfSfflL/cfi^O^^X^^tc^^jSt-^ FAT© 

T3-F) ^»tjAC? (Xf->y7°S 3 6) o MtSfc. SH 
^^#:r^-feXiltgBI52 6 4tt. »^E^fcx-^^^)r>f 

X- ^ « t E^^Sj^^'^ if S ti /t^^ic ii, Sil^tg 

r^f-^t^y r^jvhh xm^ c t m-hit^t^ c t f)^x 
[0 0 5 5] —yj. =L~mcx-Dr^i^^tirh^mM 

^~]^t,^ r7x-7V-y h^mH-e-FJ X$>^m-^ 

tea (XT--y7°S 33©NO) . I|1©CPU (CPU 

#1)2 5tt. 05(DXf->y7'S 1 3(Dms.tmmi>cL 

T7x-7>>y F^^tcjcSiilfMS/OTOn/'dt (X 
•r-yT'S 3 8) . 05(DXf->y7'S 1 4~S 2 1 iilnli; 

T^v F 'J x> F u ^mwicmt}^/vrm 

ic, 1 ^7X^#{ii©tcStii*^x-^>&7 7-r;l/i:L 

(X'T-yT'S 3 9~S 4 6) o 



[0 0 5 6] 



js i; TM«x u 'y :i u^jiy^m^m^t^ mmc'D\,^ 

[0 0 5 7] t-F^^X^>y^©^f^^Hi<:j;t5Ta 

-v'mim'e-h'om^my^t (xx-yT's so. 

||1©CPU (CPU#1) 25 ii. if'fi^OlH® 

f*^j1^cod c t s.m^M^^rcmms.mys^xh^ 

fi-^m-^mmt^ (Xf->y7°S 5 2) o ^--9^' 
tcJ;«fHiit-F©mS/b^i±ll7 7^;V©flll (J PE 
G/JPEG2000) iCcfc^-riffctl/t^^icii, m 

lOCPU (CPU#1) 25 a. J P E G /b^^Htftl/c 

m-^ic^i.. D C Tffi|g^fflv^/ciii#J±|g;3^-^-fe§ ilfij 

L (XT--y7°S 5 2©Y E S) . J P E G 2 0 0 0*=^ 

y^^X&^tfmt^ (Xx>y7°S 5 2©N0) o 

TDCTEIit-Fj ^ r'^x-7'b>y F^^ 

ffiH^- Fj (D-y^^^-^mM^^^icLXh^^x 9 tc 
[0 0 5 8] DC T Em^f^^^rcmms.mis^m'ii^^ 

nrcm-^icii (x^y^s 5 2(dyes) . ^icoc? 



U (C P U # 1 ) 25 a. IHIi^- F^ TD C Ti±|f|-e 

-FJ icm^Ltcm (xf->y^s 5 3). mBmcmm 

^5^^^^m'r§/'ci6©M«X^<y>'^^-^;^©^g^. 

fe?*fe6nfc^-^;^Afc|g^-r^ (XT--y7°S 5 4) o 

[0 0 5 9] — 7j> «>x-7V<y F^^^fflV^fcB^JI 

my^^tim^-^ tifcm-^icii (xr>y7°s 5 2(dn 

0). ^KDCPU (CPU#1) 25 tt. 13^^- F 
^ r'^x-7>>y F^mift-FJ tc^^Lfdi (X 

x>y7's 5 5) . mBmicmnu^^i^mmM^^z 5 2 

BtcK^-r^ (Xx>y:/S 5 4) o M«Xlx>yi^aU^ 

;l/^«J±-e^L/'c±^^. A> B i;jS;§o 

[0 0 6 0] C©<fc'5{c. r'j7x-7"U'>y F^^JEffi^ 
-FJ -^^iis {Sffl'r^M*Xl^>y>'alx^;l/cDfitt. 

rDCTi±|§^-FJ ©±^^j;Ofe{g<^^^nSo ii 
tiic:j;Ds rDCTJEH-e-Fj (D^^X^%,mm 

y F^^i±lft- FJ j;«fi^ • iaiiiii{t^^®SSM 

[0 0 6 1] '^tc. 08 ©70 

-g^-¥-F^#Mu-r. -dffi-r-sia^-e-FfcjsuT. 

[0 0 6 2] ^- F^^X-r >y ^y-omW^ EicX -2 
— 9^'*TOt-F©flS^ffa (X-r-y7°S6 1) . 
^ICDCPU (CPU#1) 25 tt. :i-V^m&(D$im. 

F*^a^©D c T s.m^^^^rcmms.my3^x$>?> 

ti^m^^mmt^ iXr-yfS 6 2) „ 
[0 0 6 3] DC TJ±li^ffll^/c®ftJ±||7?^;6^m^^ 
tlfcm-^lcli (Xx>y7'S 6 20YE S) . ^lOCP 

U (CPU* 1) 2 5ti. lagt-F^ rDCTjmt 

-FJ im^LTcm (Xr-yfS 6 3). ^^fp(DM« 
^^731^^731^ A ic^^-r§ (Xf->y^S6 4) o 

[0 0 6 4] -73. '>x-7^L/>y F^^^ffll^/tliftJI 

0).I|1©CPU (CPU#1) 25 {is IH®^- F 

^ r-^x-^^-y F^^fflf^-Fj tclS^L/ctg (X 

x>y^s 6 5) . mBfpoymm^inyj^^yj^Bicm^ 

(xx-y7°s 6 4) o mm^myi^BtLxii. m 

^m^^-mnt^^si^ij^^sEmmxt^o mmmtnc 
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[0 0 6 5] (^ti^iiM'mxU y ^.U^^V^m^^fcM 

[0066]^l(DCPU (CPU#1) 2 5 (is 2n 
^MU^;V (L) ^^x>y^L (Xx>y^S 7 1) o ^ 

Lt. (L) tm7i:'m.^Lrcmm 

7.]y-ji/^U^^Vt^bh^L. (L) 
^^^-t:~SS*^^*^^W:£'rS (Xx-y^S7 2) „ C(D 
C T ffiHt- K J cD^-a-fc ttM«X U >y V' :i A . 

[0 0 6 7] ^#§aU-^;l/ (L) ;6^M«XU-yi/aU 
^;l/i;^±fe§±I^(c:tt (Xx-y^S 7 2©N0) . Hi 

©CPU (cpu#i) 2 5tt. me-eMmi'rc^m'e 

mSMi'^io^XJEm • lEif Mil^^tf (Xt^ -y 7° s 
7 3, S74)oO^Ds rDCTffiHt-Fj ©^-^ 
(ctt, ^If^aU'^;!/ CD ;6'^MSXU-y>'n.U-s;;VA 

©^^(ctt, /ti:^^#§«U-<;l/ (L) *^M«XU<y 

>' n. A J: D fe < T fe . MSX 1^ -y i/ n. 

[0 0 6 8] ^^^aU'^;!/ (L) *^M«XU-yv'n.U 

-^;pj;Dfe'>^v^*f-g-(ctt (XT--y7°S 7 2©Y E 

S) . Hl©CPU (CPU#1) 25 tt. mai^^^ 

tatl LTs F^^L C D/^^^;l 3 3 

•r r ^ n <y -k-i^^^^^ff o fcti (Xf - <y ^ S 7 

5) . m^^^^=&^^u~tyt^ (xr-y7°S7 

6) o O^Ds rDCTffiHt-Fj ©^^fctt. ^# 
§Mlx-^;l/ (L) j!3^M«XU-yi/:iU^;l'Aj;DfeiJ^^ 

7> >y h ^^ffiHt- F J (Dm^lc tt, fc i: 

P^;!/ (L) *=^^&tc:MSXb>y>'n.b-<;l/Bj:Dfe'> 

[0 0 6 9] :&*3s ii«XU-yi/:iU^;l/B= "0" i: 

[0 0 7 0] mrs^^^^y^^icx^mm^mms.) 
^^{c, Hi o®7P-^-v-F^#Mb-r. ^ffl-rsiH 



[0 0 7 1] H 1 ©C PU (C PU# 1) 2 5 {is 2 n 
d UU-XWWf^nS i:. S 5 ^fcttH6 -^'iJHJIL 

v^SIHSt- F^¥iJ:S-r5 (Xx>y^S 8 i) o 
[0 0 7 2] r D c T uiit- F J -??<fetia\ ill o c 

pu (cpu#i) 25 tt. s»r»i^t&BMfc?i«^ffi^ 
©CPU (c pu# 1) 2 5tt. mt. mms 5©^# 

§M^-<;b (L) -Srf-x-y^L- (Xx-y 7°S 8 2) ^ ■?■ 
(D^^^mU^^V (L) i:M«XU>y>'aU^;l/A^^ 

i:l:ieL. S#§M^-<;^ (D ^'^MMx u -y ^> :i 
WS^rs (XT--y7°s 8 3) o (D 

M«X U <y a A Ji^±S S ^^(c (Xx ^y ^ S 
83 ©NO). Hl©CPU (CPU#1) 25 tt. H 
6 -emm L fc^Jli-^'M^iJlf^. D C T (c j; S J±||iJl{^. 
tEM.mi'f^Mn't^ (XT->y7°S 8 4~S 8 6) o — 
77s (L) ;6'5M«XU-y>'aU-^;l/Aj; 

DfeiJ^«;V^^^(ctt (Xr-y7°S 8 3©Y E S) s Hi 

©CPU (c pu# 1) 2 5tts mBin^^mtiLr. 

t-FS^L CD/l^-.;l/3 3(cM«^^^^^t-r-Yny 
^>{-y-k-S>'^^^ff-r)/tfi (Xx-y7°S8 7) s 
;?J^7^/W-4-7t-S (Xf->y7°S8 8) o 
[0 0 7 3] lEift- F;6^ r>>x-7'^-y F^^ffHt 
-FJ ©^^(ctt. J|^lFlit&atu©M«^til««B&^ 

tis Hi ©CPU (CPU* 1) 2 5tts ~r<:ic^ CC 

DxUr-try+M 2^fflv^/tJl^i/i{Wfv^ (Xf->y^ 
S8 9) s ^Lr>>x-7'^-y F^jt(i:j;§iiifii±li^ 

a©MSl^lFlit&'r« (X7^-y^S9 0) o c©f^. rV 

F ux>F u^gw^c»tE^/cms 1 ^^x^ 

¥{]i«(i:«^ii»7^- ^ ^ 7 T Y ;V i: L r SS^ L T V> < 

iil^d riWiSEiiJ li)ft;6^^^X#f4-^-MD3IL^ff 
^nS*MX'r-y7'S 9 1~S 9 4) . 1 ^•^XtJf^^© 
r-^»tii^*5j;t; F A TMff;6^tf ^nsSfc. H l 

©CPU (c pu# 1) 2 5tt. mms 5©^#§«u 

(L) ^^x-y^L (Xr-y7°S 9 2) « ^LT. 

^©^#§»U-^;1/ (L) i:M«XU-yi^n.U-^;l'Bi: 

^tmL. (L) *^M«XU-y:^iU-< 

;l/ B J: D ffiv>*^ ^ 3 *Hc j; -3 TM«mi-?-fe § A^SA^ 
^fiJ^t-S (Xx-y7°S 9 3) o 

[0 0 7 4] (L) :^)'iM«XU-y^>:iL' 

^;UBli^±-t:-fen«" (Xf--y7°S 9 3©N0) . ^^© 1 

^ ^ X ^ ^^© 1 mnEunomn (xt -y 7° s 9 1 ) 

[0 0 7 5] -77 s ( L ) ;6^S«X ]y -y 

v'n.U^;l/B j;DfeiJ>:^<:^S^ (Xf->y7°S 9 3©Y 

E s) s Hi©c PU (c pu# 1) 2 5tts mmn^ 
^iHtiLXs t-F^^L CD/^^>.;U3 sicmm^m^ 

7r<t7^ n -y ^-VWr^m^-o /eft (X^ -y 7° S 
9 5) s «?*^^^/W-:t7-r5 (Xf->y:/S9 
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6) o 

[0 0 7 6] lj(±©j;-5ic, ^HBIBMtcfev^-rtt. 

•5 r 1 mmm^ mf^^ff ^ c t d . ret xmmw 

[0 0 7 7] ^:*3^ r 1 WmMS M'fM.. 1 ^■^X^ 

WiSfcff ^'0;i=5at$f3i LV^;i\ ^^X^^# 
{4^ 3^^X^?^f4. 4^^X^W4 

[0 0 7 8] Sfc. C(Dj;^^*^fflmi®»tpi*^^ 

[0 0 7 9] S/t^ 2^^lif^i|(D«^ii*i^Jlittn>l£ 

n. - ^ 7°P A j; -2 TUfTMil* n§ "^^ 

T 3 > e a - ^ a#§©M*^i^.*^T-r 3 y fc^Af 
[0 0 8 0] 



x-^?^7r^;Vi: Lnra^OT-rsc i:*Mtg^4- 
ii^^^-r 2 c Bjfg t S ^ o 

[HfficDffi^aiSB^] 

[0 1 ] *lgB^®-^ffimiic{i5«^;fjp<^cD>'XT- 
AS^^^'r7D<y^Ho 

[03] lRl^g|ffM-??fflV^e.n§'>x-7P-y h^^ffi 

[0 4] ;^^Mm^-^~fflv^ati57 7^;VMiji^ii 

[0 5] |nl^gSmi©«^:^P<^tcj:-3T^tf^n§}i 
m^Mm(Dmi'^(Dm 1 C»M^iJH^'r§fci607P-f--V 

-ho 

[06] ^iifflmi®s^*^^^cj;-3T^tf^n§ji 

-ho 

[0 7] mmmBm(Dm^^?^^ic^-Dxmn'^n?>m 

« X U -y >' n. © ^Smaidil^ ^iJBI5'rS/ti6©7 
D— ^-V— ho 

[08] nmmnm<Dm^i^^^icx-Drmn^n^m 

-ho 

[09] mmmBm<Dm.'fi:}yi'7icmmn?>mnmiii 

mM<Dm 1 ©^!iE^^'r7n-^-v- ho 

[01 0] mmmBmom.'i'tiyi'^icmK'^n^Mt 

ffiMiS©^2 ©^JIi:&^-r7n-^-Tr- ho 

1 1 •• 

^^#[1IS§^ 1 4-A/D^^(Hl«§. 2 2-7U-A>«t 
2 4---iH@^#:. 2 5---^ 1 ©C P 2 6 •••^2 
©CPU. 2 5 1 •••i>XxA3>hn-;l/i^tg§l5. 2 5 

2---mn.]y^j]/'^mmM^Bk 2 5 3---/w-nyhD- 

;VStgg|5. 2 6 1 -iB^JIIfatggl?. 2 6 2 -iiiW?! 

mmm. 2 6 4- •iHii^#:r ^ -t. x^tggPo 
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